ing priorities between rules. A formula- 
tion and scenario for how cross-domain 
interoperability can be achieved have 
been developed based on a negotiation 
mechanism between different parties 
(domains) so that all parties can agree 
on procedures for interacting with each 
other. An implementation of this 
methodology has been developed in the 
form of an executable code and corre- 
sponding GUI interface. 

The network management and Web 
communication software used by the 
different organizations presents a 
stumbling block. Many of the tools 
used by the various divisions do not 
have the ability to communicate net- 
work management data with each 
other. At best, this means that manual 
human intervention into the commu- 
nication protocols used at various net- 
work routers and endpoints is re- 
quired. This process is tedious, 
error-prone, and slow. 


The present methods have inherent 
inefficiency and are not fully auto- 
matic, which heavily restricts their prac- 
tical applications. The new method is 
based on an efficient algorithm. The 
new engine utilizes defeasible logic to 
describe communication policy con- 
straints and priorities. Defeasible logic 
(see figure) is non-monotonic, and 
contains three different types of rules: 
strict rules, which are strict “if/then” 
statements; defeasible rules that are “if 
this, then probably that” statements; 
and defeater rules that contradict the 
outcomes of defeasible rules. 

The policy negotiation program reads 
in two files specifying the policies that 
the user wishes to combine, and outputs 
a single file describing the means of 
communication that satisfy both input 
policies, if any can be found. 

To implement this method, a tool 
called DPC (Defeasible Policy Com- 
position) was developed. To maintain 


that efficiency in the DPC tool, the data 
structures for the individual terms of 
each constraint are joined in linked-list 
fashion to their constraints and to a par- 
ent object representing each term. This 
can be visualized as a linked grid, where 
the heads of each column are the terms, 
the heads of each row are the rule names, 
and the body of the grid is the references 
to the terms that make up those rules. 
Each term reference is linked to its 
neighbors in the grid, which allows the al- 
gorithm to quickly and efficiently search 
through, add, and delete rows, terms, 
and individual term references. 

This work was done by Farrokh Vatan and 
Edward T. Chow of Caltech for NASA’s Jet 
Propulsion Laboratory. Further information is 
contained in a TSP {see page 1). 

The software used in this innovation is 
available for commercial licensing. Please con- 
tact Daniel Broderick of the California Insti- 
tute of Technology at danielb@caltech.edu. 
Refer to NPO-48399. 


IP Linked-List-Based Multibody Dynamics (MBDyn) Engine 

Lyndon B. Johnson Space Center, Houston, Texas 


This new release of MBDyn is a soft- 
ware engine that calculates the dynamics 
states of kinematic, rigid, or flexible 
multibody systems. An MBDyn multi- 
body system may consist of multiple 
groups of articulated chains, trees, or 
closed-loop topologies. Transient top- 
ologies are handled through conserva- 
tion of energy and momentum. The so- 
lution for rigid-body systems is exact, 
and several configurable levels of non- 
linear term fidelity are available for flex- 
ible dynamics systems. 


The algorithms have been optimized 
for efficiency and can be used for both 
non-real-time (NRT) and real-time (RT) 
simulations. Interfaces are currently 
compatible with NASA’s Trick Simula- 
tion Environment. This new release rep- 
resents a significant advance in capabil- 
ity and ease of use. The two most 
significant new additions are an applica- 
tion programming interface (API) that 
clarifies and simplifies use of MBDyn, 
and a link-list infrastructure that allows a 
single MBDyn instance to propagate an 


arbitrary number of interacting groups 
of multibody topologies. 

MBDyn calculates state and state de- 
rivative vectors for integration using an 
external integration routine. A Trick- 
compatible interface is provided for ini- 
tialization, data logging, integration, 
and input/ output. 

This work was done by John Maclean, 
Thomas Brain, Leslie Quiocho, An Huynh, 
and Tushar Ghosh of Johnson Space Center. 
Further information is contained in a TSP 
(seepage 1). MSC-24925-1 


8 Multi-Mission Power Analysis Tool (MMPAT) Version 3 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The Multi-Mission Power Analysis Tool 
(MMPAT) simulates a spacecraft power 
subsystem including the power source 
(solar array and/or radioisotope thermo- 
electric generator), bus-voltage control, 
secondary battery (lithium-ion or nickel- 
hydrogen), thermostatic heaters, and 
power-consuming equipment. It handles 
multiple mission types including helio- 
centric orbiters, planetary orbiters, and 
surface operations. Being parametrically 


driven along with its user-programmable 
features can reduce or even eliminate 
any need for software modifications 
when configuring it for a particular 
spacecraft. It provides multiple levels of 
fidelity, thereby fulfilling the vast major- 
ity of a project’s power simulation needs 
throughout the lifecycle. It can operate 
in a standalone mode with a graphical 
user interface, in batch mode, or as a li- 
brary linked with other tools. 


This software can simulate all major 
aspects of a spacecraft power subsystem. 
It is parametrically driven to reduce or 
eliminate the need for a programmer. 
Added flexibility is provided through 
user-designed state models and table- 
driven parameters. 

MMPAT is designed to be used by a 
variety of users, such as power subsys- 
tem engineers for sizing power subsys- 
tem components; mission planners for 
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adjusting mission scenarios using 
power profiles generated by the model; 
system engineers for performing sys- 
tem-level trade studies using the results 
of the model during the early design 
phases of a spacecraft; and operations 


personnel for high-fidelity modeling of 
the essential power aspect of the plan- 
ning picture. 

This work was done by Eric G. Wood, 
George W. Chang, and Fannie C. Chen of 
Caltech for NASA’s Jet Propulsion Laboratory. 


For ynore information, contact iaoffice @ 
jpl.nasa.gov. 

This software is available for commercial li- 
censing. Please contact Daniel Broderick of 
the California Institute of Technology at 
danielb@caltech.edu. Refer to NPO-48152. 


® Jupiter Environment Tool 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The Jupiter Environment Tool (JET) 
is a custom UI plug-in for STK that pro- 
vides an interface to Jupiter environ- 
ment models for visualization and analy- 
sis. Users can visualize the different 
magnetic field models of Jupiter 
through various rendering methods, 
which are fully integrated within STK’s 
3D Window. This allows users to take 
snapshots and make animations of their 


scenarios with magnetic field visualiza- 
tions. Analytical data can be accessed in 
the form of custom vectors. Given these 
custom vectors, users have access to mag- 
netic field data in custom reports, 
graphs, access constraints, coverage 
analysis, and anywhere else vectors are 
used within STK. 

This work was done by Erick J. Sturm, 
Kenneth M. Donahue, James P. Biehl, and 


Michael Kokorowski oj Caltech; Cedrick 
Ngalande of Microcosm, Inc.; and Jordan 
Boedeker of Iowa State University for 
NASA’s Jet Propulsion Laboratory. Further 
information is contained in a TSP (see 
page 1). 

This software is available for commercial li- 
censing. Please contact Daniel Broderick of 
the California Institute of Technology at 
danielb@caltech.edu. Refer to NPO-47998. 


© Jet and Tropopause Products for Analysis and 
Characterization (JETPAC) 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


This suite of IDL programs provides 
identification and comprehensive char- 
acterization of the dynamical features of 
the jet streams in the upper tropo- 
sphere, the lower stratospheric polar 
night jet, and the tropopause. The out- 
put of this software not only provides 
comprehensive information on the jets 
and tropopause, but also gives this infor- 
mation in a form that facilitates studies 
of observations in relation to the jets 
and tropopauses. 

The programs use data front gridded 
meteorological analyses (including, cur- 
rently, GEOS-5/MERRA and NCEP/ 
GFS, but are designed to easily adapt to 
others) to identify the locations and char- 


acteristics (wind speed, temperature, 
wind components, potential vorticity, 
equivalent latitude, potential tempera- 
ture, relative vorticity, and other fields) at 
the jet maximum and the edges of the jet 
regions. It also compiles detailed tro- 
popause information based on several 
commonly used definitions of the tro- 
popause, including cataloging times/lo- 
cations with multiple tropopauses. These 
products are calculated for the complete 
gridded meteorological datasets, and the 
differences between jet locations/charac- 
teristics and measurement locations/ 
characteristics cataloged for several satel- 
lite (currently, Aura MLS, ACE, and 
HIRDLS) and aircraft (currently START- 


08, Winter Storms, SPURT) datasets. 

These products are currently being 
used in studies compiling jet and 
tropopause climatologies, and to charac- 
terize trace gas observations in relation 
to the jets and tropopauses. The output 
products will be made available to other 
collaborators, and eventually will be 
publicly available. 

This work was done by Gloria L. Manney 
and William H. Daffer of Caltech for NASA’s 
Jet Propulsion Laboratory. Further informa- 
tion is contained in a TSP ( see page 1 ). 

This software is available for commercial li- 
censing. Please contact Daniel Broderick of 
the California Institute of Technology at 
danielb@caltech.edu. Refer to NPO-47709. 


©WGM Temperature Tracker 

NASA’s Jet Propulsion Laboratory, Pasadena, California 

WGM resonators potentially provide 
excellent optical references for metrol- 
ogy, clocks, spectroscopy, and other ap- 
plications. However, extremely accu- 
rate (below micro-Kelvin) temperature 
stabilization is required. This software 
allows one specifically advantageous 


This software implements digital 
control of a WGM (whispering-gallery- 
mode) resonator temperature based 
on the dual-mode approach. It com- 
prises one acquisition (dual-channel) 
and three control modules. The inter- 
action of the proportional-integral 


loops is designed in the original way, 
preventing the loops from fighting. 
The data processing is organized in 
parallel with the acquisition, which al- 
lows the computational overhead time 
to be suppressed or often completely 
avoided. 
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